SPECIFICATION 



Title of the Invention: 

Bioelectrical Impedance Measuring Apparatus 

5 

Background of the Invention: 

Field of the Invention: 

The present invention relates to a bioelectrical impedance measuring 

apparatus equipped with a personal data input unit. 

10 

Prior Art: 

Fig. 8 shows a conventional body fat meter 200 equipped with a 
weight scale 200a (hereinafter, referred to as "body fat meter"). The body 
fat meter 200 includes a bioelectrical impedance measuring apparatus as 

15 one component. At the outset it is necessary that user's personal data such 
as adult or child, sex or height be inputted and stored in a memory 
preliminary to required measurements in the body fat meter 200. Entry of 
such personal data can be effected by using individual keys 201 to 204, 
which are allotted to individual users for their exclusive use. In measuring 

20 his weight and body fat percentage, the user depresses the selected 
individual key 201, 202, 204 or 204 by finger or tiptoe to retrieve the 
personal data from the memory, and then the user stands on the body fat 
meter 200 with his feet on electrodes A, B, C and D, which are arranged on 
the body fat meter 200, thus starting the required measurement. 

25 Individual keys 201, 202, 203 or 204 to be depressed in inputting the 

personal data or in retrieving the same from the memory are mechanical 
devices which require application of significant strength of force for 
operation. This bothers the user more or less. 



Such extra individual keys 201 to 204 are arranged on the body fat 
meter 200. Use of such extra parts increases the manufacturing cost 
accordingly, and the probability of malfunction in the body fat meter 200 
caused by the frequent use of such mechanical devices. 
5 When the body fat meter 200 is stood on the floor with its individual 

keys down after use, it is likely that the individual keys are pressed by the 
weight of the body fat meter 200, thereby vainly wasting the electric power 
from the battery. 

10 Summary of the Invention: 

In view of the above a bioelectrical impedance measuring apparatus 
comprising a personal data input unit which is used in inputting personal 
data and a plurality of electrodes which are used in measuring bioelectrical 
impedance is improved according to the present invention in that it 

15 comprises: a memory in which the personal data are stored via said personal 
data input unit; and a control device which carries out a required control by 
using at least one selected electrode to store the personal data in said 
memory or to retrieve the personal data from said memory. The electrodes 
take the role of said individual keys, thus eliminating the necessity of 

20 providing the apparatus with individual keys in the form of mechanical 
devices as in the conventional structure. 

The bioelectrical impedance measuring apparatus may comprise 
further a power switch device responsive to a touch to any one of said 
electrodes for turning power on. This facilitates the operation of the 

25 apparatus. 

The bioelectrical impedance measuring apparatus may comprise 
further a weight scale and a display, said control device being responsive to 
the inputting of a predetermined number in place of the height via said 



personal data input unit for permitting said weight scale to measure the 
weight alone and for permitting said display to show the so measured weight 
alone. 

The bioelectrical impedance measuring apparatus may comprise: a 
5 bioelectrical impedance measuring circuit which measures the bioelectrical 
impedance appearing between selected points of a living body, on which 
points said electrodes are attached; a touch-sensitive switch circuit which is 
responsive to a touch to any one of said electrodes for making weak current 
flow through the touched electrode; and a mode switching device which 
10 switches the connection of said electrodes from said bioelectrical impedance 
measuring circuit to said touch-sensitive switch circuit or inversely. 

The control device may include an internal timer for counting the 
length of time for which an interruption continues in the course of entry of the 
personal data or in the course of measurement; and the control device may 
15 be responsive to the length of time thus measured exceeding a 
predetermined length of time for making said electrodes to be connected to 
said touch-sensitive switch circuit via said mode switching device, and 
shutting power off. 

Other objects and advantage of the present invention will be 
20 understood from the following description of some preferred embodiments, 
which are shown in accompanying drawings: 

Fig.1 shows the front view of a body fat meter according to a first 
embodiment of the present invention; 

Fig.2 shows the structure of a mode switching section of the body fat 
25 meter of Fig. 1; 

Fig.3 shows the block diagram of a central control section and 
associated sections of the body fat meter of Fig.1 ; 

Fig. 4 is a flow chart showing a series of actions taken for entry of 



personal data in the body fat meter of Fig. 1 ; 

Fig. 5 is a flow chart showing a series of actions taken for a required 
measurement in the body fat meter of Fig.1; 

Fig. 6 shows the front view of another example of electrodes; 
5 Fig. 7 shows the front view of a body fat meter according to a second 

embodiment of the present invention; and 

Fig. 8 shows the front view of a conventional body fat meter. 

Description of Preferred Embodiments: 

10 Now, a body fat meter according to a first embodiment of the present 

invention is described by referring to Fig.1 , which shows its front view. The 
body fat meter 1 is equipped with a weight scale 1a for measuring one's 
weight. A display 2, electrodes A, B, C and D, and a personal data- 
inputting or setting button 3 are arranged on the upper surface of the body 

15 fat meter 1 . A scroll-up button 4 and a scroll-down button 5 are arranged to 
be adjacent to the setting button 3. The display 2 is responsive to 
depression of the setting button 3 for displaying a series of marks 
representing adult, child, male and female for selection, two of which marks, 
for examples, "adult" and "female" or "child" and "male" can be selected as 

20 personal data to be inputted. In addition the user's height is inputted as 
personal data, allowing the inputted value to be displayed. After the 
required measurement is finished, the weight and body fat percentage thus 
measured are displayed. The electrodes A, B, C and D are used in 
measuring bioelectrical impedance. 

25 Fig.2 shows the structure of a mode switching section 6, which has a 

group of switch units S1 to S4 connected to the electrodes A, B, C and D and 
to an associated switch control section 61 . In normal or stand-by mode the 
movable contacts of the switch units S1 to S4 are connected to the first 



stationary contacts a1 to a4, thereby allowing weak current to flow through 
any one of the electrodes A, B, C and D when touched. In body fat 
measuring mode the switch control section 61 makes the switches S1 to S4 
move their movable contacts from the first stationary contacts a1 to a4 to the 
5 second stationary contacts b1 to b4. 

Fig. 3 shows the block diagram of a central control section 101 and 
associated sections of the body fat meter 1. A power supply circuit 100 is 
connected to the central control section 101, which includes an internal 
microprocessor and a memory. A personal data inputting switch section 

10 102 includes the setting button 3, the scroll-up button 4 and the scroll-down 
button 5, and is connected to the central control section 101. 

A weight measuring circuit 103 includes a weight-responsive strain 
gauge capable of providing the control section 101 with an electric signal 
representing one's weight. A bioelectrical impedance measuring circuit 105 

15 is well known per se, and is capable of providing the central control section 
101 with the bioelectrical impedance appearing between selected points of a 
living body, on which points the electrodes A, B, C and D are attached. 

For the purpose the bioelectrical impedance measuring circuit 105 
can be connected to the electrodes A, B, C and D via the mode switching 

20 section 6. Likewise, a touch-sensitive switch circuit 104 can be 
connected to the electrodes A, B, C and D via the mode switching section 6, 
thereby permitting detection of the touching of any one of the electrodes A, 
B, C and D in terms of the weak current, which flows through the electrode 
thus touched. Then, the touch-sensitive switch circuit 104 makes the 

25 power supply turn on. 

Now, the manner in which the body fat meter 1 works is described 
by referring to Figs.1 to 5. The operation begins with the inputting of 
personal data as shown in Fig. 4. 



An individual user can select one of the electrodes A, B, C and D for 
exclusive use in inputting his personal data. Assuming that the electrode 
A is selectively touched with finger or tiptoe (step 1), the movable contacts 
of the switches S1 to S4 are switched to the second stationary contacts bl 
5 to b4 to make the power supply circuit 100 turn on (step 2), and then the 
sign A representing the touched electrode A appears on the display 2 (step 
3). 

Next, it is checked whether the personal data pertaining to the 
particular user is available from the memory in terms of the touched 

10 electrode A (step 4). In the affirmative case the stored personal data 
appear in the display 2 (step 14). In the negative case no personal data 
appears, and then, the user depresses the setting button 3 at step 5. In 
response to depression of the setting button 3 the marks representing male 
and female appear on the display 2. Either mark can be selected and 

15 inputted by means of the scroll-up button 4 or scroll-down button 5 (step 6). 

The so inputted personal data on sex can be stored by depressing 
the setting button 3 (step 7). At the same time, the marks representing 
adult and child appear on the display 2. Likewise, either mark can be 
selected and inputted by means of the scroll-up button 4 or the scroll-down 

20 button 5 (step 8). At step 9 the so inputted personal data can be stored 
by depressing the setting button 3. At the same time, a predetermined 
height appears on the display 2, which height can be changed to the user's 
height by means of the scroll-up button 4 or the scroll-down button 5. 
When the user's height is reached to the user's height on the display 2, the 

25 setting button 3 is depressed so that the height may be stored. Thus, all 
the inputted personal data are stored in the particular location of the 
memory allotted to the electrode A (step 12). 

At step 13 it is checked whether the setting button 3 was depressed 



or not. In the affirmative case the proceeding goes back to step 5, in which 
the personal data can be modified or reregistered. In the negative case the 
proceeding goes to step 20 (see Fig. 5), where the weight and bioelectrieal 
impedance appearing between both feet are measured while the user stands 
5 on the body fat meter 1 with the heel and tiptoe of one foot on the electrodes 
C and A, and with those of the other foot on the electrodes D and B. The 
weight and bioelectrieal impedance thus measured are used to calculate the 
body fat percentage (step 21). Then, the body fat percentage along with 
the measured weight appear on the display 2 (step 22). 

10 After displaying the measured weight and the calculated body fat 

percentage on the display 2 for a predetermined length of time (step 23), the 
mode switching section 6 switches the mode of the measuring apparatus 1 
from the measuring mode to the normal or stand-by mode. Specifically the 
switch control section 61 makes the movable contacts of the switches S1 to 

15 S4 move from the second stationary contacts b1 to b4 to the first stationary 
contacts a1 to a4 (step 24), and the central control section 101 shuts power 
off (step 25). Thus, the measurement is finished. 

At step 10 the input of a predetermined number (e.g. "000") in place 
of the height puts the body fat meter in condition for measurement and 

20 presentation of one's weight rather than the bioelectrieal impedance. 

Although not shown in Figs. 4 and 5, the central control section 101 
includes an internal timer for counting the length of time for which an 
interruption continues in the course of entry of the personal data or in the 
course of a required measurement. In the event that the counted length 

25 of time exceeds a predetermined length of time, the electrodes A, B, C and 
D are connected to the touch-sensitive switch circuit 104 via the mode 
switching section 6, in which the movable contacts of the switches S1 to S4 
are put in contact with the first stationary contacts a1 to a4, and power is 



shut off by the central control section 101 . 

The personal data are allowed to be stored in a selected location of 
the memory allotted to the touched one of the electrodes A, B, C and D. 
Thus, access is permitted to the stored personal data by touching the same 
5 electrode as used in inputting. Four users can store or retrieve their 
personal data from the memory of the body fat meter 1 by using the 
electrodes A, B, C and D allotted to their exclusive use. 

The personal data may be inputted in a desired sequence other than 
that described above. 
10 The electrodes A, B, C and D may have different number of 

protrusions for identification (see electrodes A1, B1, C1 and D1 in Figs.6 and 
7). The electrodes A, B, C and D may be modified to be responsive to the 
touch for emitting light, thus facilitating confirmation by sight of the touched 
electrode. 

15 The body fat meter 1 may be circular, and each electrode may have a 

fan-like shape or sector as shown in Fig. 7. 

The present invention is described above as being applied to a weight 

scale type of body fat meter which measures the bioelectrical impedance 

appearing between both feet, but it can be equally applied to a hand-held 
20 type of body fat meter which measures the bioelectrical impedance 

appearing between both hands. Furthermore, it can be equally applied to 

body fat meter which measures the bioelectrical impedance appearing 

between hand and foot. 

The present invention may be applied to a physical variable 
25 measuring apparatus having electrodes equipped therewith for measuring 

other physical variable than body fat percentage in terms of one's 

bioelectrical impedance, such as pulse rate meter or body water meter. 

As may be understood from the above, a body fat meter according to 



the present invention is simplified in structure, permitting a required control 
to be carried out by using its electrodes to store or retrieve the personal data. 
In measuring the retrieval of personal data can be easily effected simply by 
touching selected electrodes, which is easier than depressing of selected 
individual keys as in the conventional body fat meter. The body fat meter 
can be stand on the floor with any one of its sides down without fear of 
turning power on; the body fat meter has no switch arranged on every side. 



